Since the discovery of cisplatin, transitional metal complexes have been the focus for their potential biological applications. Recently their role as DNA intercalating agents has been proved. As zinc is an active core of binding site of some metalloenzymes, the synthesis of structurally similar zinc (II) complexes is in the offing. They are found to be potent DNA intercalating and cleaving agents. Thus, the current study is focused on synthesis of zinc (II) complexes using amino acid / schiff bases as ligands. The complexes are characterized by FTIR, UV-Visible and mass spectral studies and assessed for their DNA binding study using λ DNA by agarose gel electrophoresis. Recent Trends in Advanced Materials
Introduction
Despite number of successful therapies and drug inventions, cancer is still the most dreadful cause of death. Therefore, it is an extreme indigence to design novel anticancer therapeutics. Researchers have put forth the fact that many of the anticancer, antiviral and antibacterial agents act through binding to nucleic acids. The interaction between small molecules and DNA can often cause DNA damage in cancer cells resulting in cell death. Many studies indicate that the transition metal complexes can interact non-covalently with DNA by intercalation, groove binding or external electrostatic binding [1] . Among several types of transition metal complexes, copper (II) and zinc (II) complexes are better suited for the hydrolysis of DNA due to their strong Lewis acid properties.
Schiff bases are important ligands in coordination chemistry as they are capable of forming neutral complexes readily with transition metals. These ligands have nitrogen and oxygen as well as nitrogen and sulphur donor atoms in their structures providing good chelating sites for metal ions [2] [3] [4] [5] . Therefore, there is a continuing interest in metal complexes of Schiff bases. Thakor et al. in 2010 [6] has reported the mixed ligand complexes of Zn(II) using substituted acetophenones and Schiff bases formed from ethylene diamine and anisaldehyde as DNA cleaving agents for Calf Thymus DNA. Similarly, Neelkantan et al. in 2008 [7] have used o-phthalaldehyde and amino acids as mixed ligands for the chelation of Cu (II), Co (II) and Zn (II). He succeeded to prove these water coordinated metal complexes as efficient DNA cleaving agents under aerobic conditions. Prathapchandra Kurup et al. reported the Zn (II) metal complexes of thiosemicarbazones as antiinfective agents in 2003 [8] . Therefore, the interaction of transition metal complexes, especially those containing planar aromatic heterocyclic functional groups ligands can insert and stack into the base pairs of DNA duplex [9] [10] [11] , have attracted considerable attention. Based on above literature survey, we have made an attempt to synthesize similar type of Zn (II) complexes using Schiff bases as ligands. Their DNA binding abilities were compared by gel electrophoresis. We have used λ DNA, hitherto unreported, a double-stranded linear DNA molecule extracted from a λ phage particle [12] instead of supercoiled DNA. The interactions of λ DNA with small molecules can be monitored from the intensities of the bands obtained.
Experimental

Materials and Methods
Anisaldehyde, Ethylene diamine, o-phthalaldehyde, Phenyl alanine, Furfural, Thiosemicarbazide, Isophthalaldehyde, Zinc sulphate, ethanol, Potassium hydroxide, Sodium acetate anhydrous and Sodium hydroxide were utilized, as they received. Agarose, Tris buffer and Ethidium bromide were procured from HiMedia. λ DNA was purchased from Sigma Chemical co.
Method of DNA binding study
DNA binding study is carried out using λ DNA. Agarose gel electrophoresis is done to determine the same. It is the easiest and general method of separating and analyzing DNA as compared to UV spectroscopic titrations, fluorescence titrations etc. It is advantageous because of easier handling and it does not denature the samples and the samples can also be recovered.
Agarose gel is prepared by mixing 0.25g agarose with 1M solution of TAE (Tris Acetic acid EDTA) buffer solution, readily available in most gel electrophoresis kits. The pH of the TAE buffer is kept around 8.0. DNA samples are loaded on to the lane. Ethidium bromide intercalates with the double stranded structure of DNA and is necessary in order to view DNA under UV visible trans-illumination. After loading the samples in the lanes, a potential difference of around 50 to 100 mV is applied across the electrodes of the gel apparatus. DNA was seen gradually moving from the negative electrode to positive electrode as seen by the movement of the tracking dye bromophenol blue.
Synthesis
Three ligands, namely, bis-N1,N2-4-methoxybenzylidene-ethane-1,2-diamine -(L 1 ), [phenyl-2,6methylidene-amino-bis(3-phenylpropionic acid)-(L 2 ), [(1-furan-2-yl-methylene-thiosemicarbazide) -(L 3 ) and their corresponding Zn (II) complexes were synthesized.
Synthesis of bis-N1,N2-(4-methoxybenzylidene)-ethane-1,2-diamine based Zn(II) complex
An ethanolic solution of anisaldehyde was mixed with 5 mmol of ethylene diamine. The above solution was mixed and refluxed for 3h. The resulting solution was then allowed to stand at room temperature for 8h. The obtained solid was filtered, washed with ethanol and dried.1 mmol of the ligand was obtained and mixed with hot ethanol. The ligand solution was added with 1 mmol of ZnSO 4 . This solution was refluxed for 1h. The resulting solution was then kept in the room temperature. Crystalline solid obtained was washed and dried. Yield 63%, mp 260 0 C. IR :(υ max)/cm − 
Results and Discussions
DNA Binding studies
The synthesized complexes are subjected to gel electrophoresis. 1µl of 0.10 µg/ml of DNA and respective 1µl of 1 mole of respective Zn (II) complexes were incubated for 5h. After the dye had reached around two-third of the expanse of the gel, the apparatus was switched off and the gel was viewed under UV light to see the movement of the bands The extent of cleavage was measured from the intensities of the bands. (Fig 1) Lane 1 -DNA + Buffer The activity of the Zn (II) complexes has been studied in the presence of H 2 O 2 as reducing agent (Fig.1) . The complexes efficiently cleave λ DNA in the presence of H 2 O 2 . Among the three complexes, [(bis-N1,N2-4-methoxybenzylidene-ethane-1,2-diamine)Zn]SO 4 (Lane 3) showed a better DNA binding activity. The cleaving ability of these Zn (II) complexes suggests that they can interact with the base pair of DNA and cause damage to DNA. DNA is important part of cell replication, if the DNA is damaged; replication process and in turn the cell growth is hampered badly. Hence the metal complexes can be used as efficient DNA binding and cleaving agents. 
